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Dandridge and Meen’s research has 
demonstrated that this general process is 
viable for rock substrates including sandstone, 
granitic, and volcanic types.  
 
What does this mean for rock art managers 
and conservators? In general, lichen hyphae or 
other anchoring organic components of a 
lichen biome, penetrate the rock surface thus 
causing a mechanical disaggregation of the 
rock substrate. When lichenic acids are 
present any susceptible geochemical 
compounds will be changed into more easily 
erodable minerals complexes than found in the 
unaltered (i.e., no lichen present) weathered 
surface. Both actions effectively result in a 
surface that is unstable and susceptible to 
accelerated loss. Careful thought must 
therefore be exercised prior to removing 
lichens which may be obscuring, or 
encroaching on, rock art imagery. If lichens 
are removed managers must ensure that 
detailed recordation and documentation of 
rock art imagery ensues immediately. They 
must also assume that the newly exposed 
surface is going to erode at a rate faster than 
the surrounding rock matrix. Unfortunately, at 
this time there are no viable and accepted 
means to consolidate natural rock surfaces 
successfully. If visitor viewing is the objective 
actions, such as protective railings or viewing 
platforms, must be constructed so that 
visitors do not touch the newly exposed  rock 
surface as that will also cause additional loss 
of an already weakened surface.    
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Human activities generate new environments, 
either by the introduction of new substrata or 
by the generation of particular microclimates 
or by both processes simultaneously, and 
these new environments are susceptible to 
colonization by organisms. 
 
Caves, monuments and Cultural Heritage sites 
are colonized by different classes of 
organisms due to their great adaptability (Saiz-
Jimenez 2001). Organisms establish 
themselves and develop pioneer communities 
which are generally formed of almost 
monospecific populations. Pioneer 
communities open the way to the colonization 
of secondary populations, thus establishing a 
succession. Therefore, caves harbour a 
significant number of organisms adapted to 
that environments.  
 
In 1996, Ariño and Saiz-Jimenez stated that 
an increasing in biological diversity was 
noticed in building stones that differed from 
the surrounding natural substrata and that 
monuments constituted a true niche for a few 
species when the natural habitat is 
threatened. This observation can be extended 
to caves. However, the authors suggested 
that biological diversity, when it does not 
represent a threat for the Cultural Heritage, 
should be considered worthy of preservation. 
The situation in caves with heavy microbial 
 
Back to index
COALITION 
No. 13, January 2007 
 
 5
colonisation is different, as the rock art 
paintings are threatened. 
 
In the last years, several microbiological 
studies were carried out on caves (Altamira in 
Santillana del Mar, Murcielagos in Zuheros and 
Doña Trinidad in Ardales, Spain; Grotta dei 
Cervi in Porto Badisco, Italy) and some 
catacombs (Saint Callixtus and Domitila, 
Rome, Italy) in the framework of European 
and Spanish projects. The aim of these 
projects was to know the effect of microbial 
colonization on the rocks and paintings. Due 
to the high number of strains isolated from 
these environments that could be ascribed to 
the actinobacterial genus Agromyces, a 
taxonomical study on the previously described 
Agromyces species and a comparison with the 
new isolates was performed. The research 
allowed us to describe 6 novel species within 
this genus (Figures 1 and 2), and, at the same 
time, an old species was reclassified (Ortiz-
Martinez 2004, Jurado et al. 2005a-c). Three 
out of the six were isolated from caves, two 
from Grotta dei Cervi in Porto Badisco, Italy 
and one from Cueva de los Murcielagos, 
Zuheros, Spain. Over 1/3 of the described 
species within the genus Agromyces have 
been erected by these studies (Figure 3), 
which enlarges considerably the diversity of 
the genus Agromyces. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Domitilla Catacombs: Little Apostle Cubicle where 
Agromyces italicus and Agromyces humatus were isolated 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Domitilla Catacombs: First arcosolium after the entrance 
where Agromyces lapideus was isolated 
 
 
 
 
Figure 3. Phylogenetic relationships among the current species belonging to the genus Agromyces. Reliability values are given at branching 
points as percentages from 1,000 trials 
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Besides, new species from other bacterial 
groups are also being identified as it was the 
case of Phyllobacterium catacumbae isolated 
from the Roman catacombs (Jurado et al. 
2005d) and Aurantimonas altamirensis 
(Jurado et al. 2006) isolated from Altamira 
cave (Figure 4). Phyllobacterium catacumbae 
and Aurantimonas altamirensis are members 
of the Rhizobiales (Alphaproteobacteria) which 
is a bacterial group commonly found in 
subterranean environments. Some members of 
the Rhizobiales are involved in nitrogen 
fixation usually in association with plants. 
Since hypogean environments do not allow 
the growth of plants, we hypothezised that P. 
catacumbae might be involved in a symbiotic 
relationships with phototrophic 
microorganisms, such as the Cyanobacteria. 
Aurantimonas altamirensis is related to marine 
species and represents the first known 
representative living under no-salt, freshwater-
like, conditions as opposed to the other 
members of the Aurantimonas/Fulvimarina 
group within the Rhizobiales. These 
microorganisms remained unknown until 
discovered through microbiological studies for 
conservation. 
 
Cultural Heritage microbiology represents a 
preliminary approach to the discovery of a 
large bacterial diversity waiting to be 
discovered, and certainly having serious 
implications on the conservation of the sites 
as well as the understanding of the role and 
functioning of microorganisms in our planet, 
both at the local and global scales. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Microbial colonization of Altamira Cave walls showing 
the white colorations of this type of communities where a sample 
resulting in the isolation of Aurantimonas altamirensis was 
collected. 
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